Reactive oxygen species mediate Endothelin-1-induced activation of ERK1/2, PKB, and Pyk2 signaling, as well as protein synthesis, in vascular smooth muscle cells.
Reactive oxygen species (ROS) have been shown to mediate the effects of several growth factors and vasoactive peptides, such as epidermal growth factor, platelet-derived growth factor, and angiotensin II (AII). Endothelin-1 (ET-1) is a vasoactive peptide which also exhibits mitogenic activity in vascular smooth muscle cells (VSMCs), and is believed to contribute to the pathogenesis of vascular abnormalities such as atherosclerosis, hypertension, and restenosis after angioplasty. However, a possible role for ROS generation in mediating the ET-1 response on extracellular signal-regulated kinases 1 and 2 (ERK1/2), protein kinase B (PKB), and protein tyrosine kinase 2 (Pyk2), key components of the growth-promoting and proliferative signaling pathways, has not been examined in detail. Our aim was to investigate the involvement of ROS in ET-1-mediated activation of ERK1/2, PKB, and Pyk2 in A-10 VSMCs. ET-1 stimulated ERK1/2, PKB, and Pyk2 phosphorylation in a dose- and time-dependent manner. Pretreatment of A-10 VSMCs with diphenyleneiodonium (DPI), an inhibitor of reduced nicotinamide adenine dinucleotide phosphate oxidase, attenuated ET-1-enhanced ERK1/2, PKB, and Pyk2 phosphorylation. In addition, in parallel with an inhibitory effect on the above signaling components, DPI also blocked ET-1-induced protein synthesis. ET-1 was also found to increase ROS production, which was suppressed by DPI treatment. N-Acetylcysteine, a ROS scavenger, exhibited a response similar to that of DPI and inhibited ET-1-stimulated ERK1/2, PKB, and Pyk2 phosphorylation. These results demonstrate that ROS are critical mediators of ET-1-induced signaling events linked to growth-promoting proliferative and hypertrophic pathways in VSMCs.